Hibeh papyrus i 27: An early example of Greek arithmetical notation  by Fowler, D.H. & Turner, E.G.
Historia Mathematics 10 (1983) 344-359 
HIBEH PAPYRUS i 27: AN EARLY EXAMPLE 
OF GREEK ARITHMETICAL NOTATION* 
BY D. H. FOWLER 
MATHEMATICS INSTITUTE, UNIVERSITY OF WARWICK, COVENTRY 
AND 
E. G. TURNER 
DEPARTMENT OF GREEK, UNIVERSITY COLLEGE, LONDON 
SUMMARIES 
The early astronomical papyrus P. Hib. i 27, 
dated c. 300 B.C., offers an illustration of the Greek 
alphabetical notation for integers and fractions. 
Since it seems to have been ignored by historians of 
mathematics, it is described and some of its arith- 
metical features are analyzed. 
Le t&s ancien papyrus astronomique P. Hib. i 27, 
qui date approximativement de 300 ans avant J&us 
Christ, offre un exemple de la notation alphabgtique 
qrecque pour les entiers et les fractions. Comme les 
historiens des mathgmatiques semblent l'avoir dGdaig&e, 
nous la dgcrivons dans cet article et en analysons les 
caract&istiques arithmgtiques. 
Der fr;he astronomische Papyrus P. Hib. i 27 
(ca. 300 v. Chr.) bietet eine Illustration der grie- 
chischen alphabetischen Notation fzr ganze Zahlen und 
BrGche. Der bisher von den Mathematik-historikern 
anscheinend unbeachtete Papyrus wird hier beschrieben, 
und einige seiner arithmetischen Aspekte werden 
analysiert. 
P. Hibeh i 27 dates from approximately 300 B.C., and so falls 
between the dates of, for example, Eudoxus (c. 390-c. 340 B.C.) 
and Archimedes (c. 287-212 B.C.). It is contemporary with the 
conventionally assigned date of Euclid and offers an instructive 
illustration of the Greek system of writing numbers and fractions 
used in Ptolemaic Egypt, but seems to have been ignored in the 
literature on Greek mathematics. For instance, it is not mentioned 
in either [Vogel 19361 or [Heath 1921, 26-641. In an extended 
description of different methods of writing numbers and fractions, 
Heath refers to epigraphical, numismatic, and papyrological evi- 
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dence in his discussion of the dissemination of the alphabetical 
system used in the papyrus. He cites inscriptions of 450 B.C. 
and 350 B.C., as well as a coin found in Alexandria assigned 
to 266 B.C., but only "a very old Graeco-Egyptian papyrus (now 
at Leyden, No. 397), ascribed to 257 B.C., [which] contains the 
number Ic0 = 29." 
P. Hib. i 27 also illustrates the nature of our evidence 
about Greek science and astronomy: almost all of our information 
comes, at the earliest, from Byzantine copies dating from the 
ninth and tenth centuries A.D., and these look very different, in 
the most superficial sense, from their now-lost ultimate sources 
in classical antiquity. It is also worth noting the early date 
of the papyrus. The oldest securely dated piece of papyrus was, 
for a long time, a marriage contract of 311 B.C., P. Elephantine 1 
(excerpted in [Hunt & Edgar 1932, 2-5]), which, incidentally, as- 
signed exemplary legal rights to the wife. This has now been 
supplanted by a document of about 330 B.C. [Turner 19741, Saqq^ara 
inv. 1972 G.P.3, a boldly written notice found in the Sacred Animal 
Necropolis at Saqqsra which reads "Of Peukestas. No one is to pass. 
The chamber is that of a priest." More recently, an archaeological 
find near Athens has been reported of a sarcophagus which may date 
from the fifth century B.C. and which contains a skeleton, fragments 
of a lyre, a bronze stylus and a "papyrus, a shapeless, flattened 
mass, [which] will need a miracle to be preserved and unrolled, as 
it did to survive 2500 years" [Times, May 25, 19781. This is only 
the second piece of papyrus to be found in Greece. 
P. Hib i 27 was originally published with an extensive com- 
mentary in [Grenfell & Hunt 1906, 138-157, and Plate VIII] with the 
editorial assistance of J. G. Smyly; also see [Preisigke 1922, 1941 
for three minor corrections to the text. It came from the carton- 
nage, or casing, of two mummies found by Grenfell and Hunt in 1902 
and 1903 on two of their series of remarkable expeditions, which 
started in the winter of 1895/1896, in search of Egyptian papyri. 
The mummies came from tombs outside Hibeh (el-Hiba), a village on 
the east bank of the Nile about 100 miles south of Cairo. The text 
of the papyrus concerns the nome, or district, of Sais, an ancient 
priestly center described by Plato in the Timaeus as the source of 
the myth of Atlantis: 
In the Egyptian Delta, at the head of which the river 
Nile divides, there is a certain district which is 
called the district of Sais, and the great city of 
the district is also called Sais, and it is the city 
from which King Amasis came. The citizens have a 
deity for their foundress; she is called in the 
Egyptian tongue Neith, and is asserted by them to be 
the same whom the Hellenes call Athena. They are 
great lovers of the Athenians and say that they are 
in some way related to them. To this city came Solon 
. . . (21E-22A). 
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The Festival of Lamps to Athena or Neith (also later identified 
with Isis) is described by Herodotus (Histories ii 59 and 62). 
He also indicates that Osiris, the god whom he will not name, is 
buried there (ii 170). Not only is Sais mentioned in the intro- 
duction to the papyrus, but these gods and their festivals are 
referred to in the calendar that makes up the body of the text. 
Also the information in the papyrus that the length of the long- 
est day is 14 hours, corresponds to a latitude of 30010', which 
accords reasonably well with the actual latitude of 31°4' of the 
city. In fact Ptolemy records (Ahagest ii, 6) that the longest 
day of 14 hours occurs at the latitude 30'22' which passes through 
the low countries of Egypt. 
For a comprehensive and up-to-date introduction to the study 
of papyri, see [Turner 19801. 
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55. 1. (le’ for l/9. 57. A’ corr. from z’. 
6.5. 5’ cot-r. 68. 1. “‘9 for h’t’. 
Plate 2 
THE TEXT 
The papyrus consists of 16 fragments containing about 235 
lines of which about 160 are more or less complete. The original 
format would have been a long roll, 16.8 cm high, with the "pages" 
(called columns) of the text set out side by side, from left to 
right, on the "recta" of the roll, the inner side when the papyrus 
is rolled up. Column i, which may come from the beginning of the 
roll, is almost completely lost; Columns i to iii are in one hand, 
and are in the form of an introductory letter (translated below); 
columns iv to xiv along with some isolated pieces are written in 
a second hand, with some corrections either in a third hand or 
perhaps by the writer of Columns i-iii. Some later writing also 
appears on the verso of several of the fragments. 
Plate 1 is a photograph of Column iv, and Plate 2 a copy of 
its transcription; both are taken from the original publication 
[Grenfell & Hunt 1906, Plate VIII and p. 146, respectively]. The 
following conventions are used in transcribing the papyrus: the 
text is transcribed into Byzantine-style Greek with spaces dividing 
words, majuscule and minuscule letters, accents and punctuation; 
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square brackets [ ] indicate a lacuna in the text; 
< > a mistaken omission in the original; and a dot 
indicates doubt about the transcription. 
Column i, line 1, ends with the letters ]EIV; 
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pointed brackets 
under a letter 
this may be the 
termination of xucp]~t~, "greeting," the opening of the text. 
(See, for example, the epistolary openings of Archimedes' works, 
such as 'Apx~~@ns AoaUXy xafpw, "Archimedes to Dositheus greet- 
ing.") The surviving traces of Column i (lines l-18) are insuffic- 
ient to reconstruct any other text. The translation of the text of 
Columns ii and iii (lines 18 to 54), which is almost complete, is 
as follows: 
. . . at Sais a wise man and a friend of mine, for I have 
been in the Saite nome for five years. He expounded to 
me the whole truth, and illustrated it in practice from 
the stone dial which is called in Greek a "gnomon." He 
said that the courses of the sun were two, one dividing 
night and day and one dividing winter and summer. Ac- 
cordingly, to summarise his information as accurately 
as I could in the shortest space, in order that the 
intricacy of the fractions [p691a, perhaps better trans- 
lated "parts"] may not appear to you a long and unfamil- 
iar thing to understand(?), I will divide the necessary 
days. The astronomers and sacred scribes use the lunar 
days for the settings and risings of the stars. They 
therefore keep most of the festivals annually on the 
same day, without alterations owing to the setting or 
rising of a star, but some festivals they keep.... 
Column iv, comprising lines 55 to 68 (the fragment illustrated 
in plates 1 and 2) now follows, after a gap of perhaps six or seven 
columns. The translation, with some approximate line numbers in- 
serted for convenience, reads: 
[55] The night is 13& hours, the day lo@-. [56] 
16th‘ Arcturus rises in the evening, [57] the night 
is 12% hours, the day 11~. [58] 26th, Corona rises 
in the evening, and the north winds blow which bring 
the birds, the night [60] is 1285 hours, the day 116. 
Osiris circumnavigates, and the golden boat is brought 
out. [62] Tybi 5th, the sun enters Aries. 20thr 
spring equinox, [63] the night is 12 hours and the day 
12 hours [64] and feast of Phitorois. 27th‘ Pleiades 
[65] set in the evening, the night is 11s hours, [66] 
the day 12&. Mecheir 6th, the sun enters Taurus. 
Hyades set in the evening, [68] the night is 11% hours, 
[Column v] the day le.... 
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DISCUSSION 
The text describes the Egyptian calendar. The first three 
months--Thoth, Phaophi, and Hathyr-- are missing from the frag- 
ment. Column iv starts with the first day of Choiak and also 
deals with Tybi and Mecheir. The rest of the text continues 
serially to the end of the year, naming the months Phamenoth, 
Pharmouthi, Pachon, Payni, Epeiph, and Mesore; the last month 
occupies most of Column xiii, and Column xiv. This is perhaps 
the end of the original. 
The text concerns festivals, motions of stars, and the 
lengths of the day and night; it can be dated around 300 B.C. by 
the information it contains: "This date rests on the date Tybi 
20 for the vernal equinox. For the years from -300 to -297 
Tybi 20 corresponds to March 25 when the sun is at the vernal 
equinox. But the text is strongly schematic (assuming, e.g., 
linear variation of the length of daylight (see below)) and cannot 
be taken as representing accurate observations. Nevertheless the 
rapid change in the julian equivalents of Egyptian dates restricts 
us to a few decades around -300" [Neugebauer 1975, 5991. In addi- 
tion, the writing on the verso of the fragment can be dated to 
before 240 B.C. The papyrus is related to another celebrated, 
illustrated astronomical papyrus, P. Paris 1 [Letronne & Brunet 
de Presle 18651. This papyrus is known as the "Eudoxus papyrus" 
because of an acrostic spelling out E-b6650u T6xW-l ("The Art of 
Eudoxus") on its verso, and because the astronomical information 
on which it is based is attributed to Eudoxus by Hipparchus 
[Neugebauer 1975, 5991. P. Par. 1 is dated, from the internal 
evidence of the date it gives for the winter solstice, to between 
196 and 173 B.C. Neugebauer says of it: "The conclusion that the 
extant text is a rather careless compilation based on two similar 
prose renderings (or abridgements) of the original composition 
seems to be inescapable" [Neugebauer 1975, 6871, and he suggests 
a date of 300 B.C., contemporaneous with P. Hib. i 27, for its 
original composition. A full discussion of the astronomical 
features of both papyri can be found in [Neugebauer 1975, esp. 
pp. 599-600, 686-689, 706, and Plate VII, which gives a photograph 
of part of the recta of P. Par. 11. A transcription and transla- 
tion of the acrostic can be found in [Page 1941, 466-4691. 
The only astronomical observations of relevance to our purpose 
here are (1) the length of a day and a night must add up to 24 
hours; and (2) the explanation of why the fractions are measured 
in 45th parts. These fractions arise from the linear interpolation 
of 4 hours' difference between the longest and shortest days of the 
year over an intersolstitial period of approximately 180 days, so 
that the length of the day changes I& = & hours per day. This is 
referred to briefly in the surviving text at Column viii, lines 
115-124: "[Pharmouthi] 20th, the night is 10 hours, the day 14, 
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and the sun rises in the same place for 3 days. 21st, the night. 
is 10 hours, the day 14. 22nd, the night is 10 hours, the day 14. 
23rd, the night is 10 hours, the day 14. 24th, summer solstice, 
and the night gains upon the day by & of an hour, which is -& of 
a day; and the night is lo& hours, tha day 13#." (The editors 
remark on the ambiguities and inaccuracies of this last sentence; 
see [Grenfell & Hunt 1906, 1551.) Consequently the figures for 
the lengths of the day and night can be evaluated independently 
of the text, in cases where the text is difficult to read or lost, 
or where there may be scribal error. Here it is perhaps worth 
stressing that "[P. Hib. i 27, P. Par. 1, and other texts] illus- 
trate what cannot be repeated often enough: simple arithmetical 
data should not be taken as accurate results of astronomical ob- 
servations" [Neugebauer 1975, 7061. 
The most striking features of the fragment in Plate 1 are 
the long oblique lines and the horizontal lines to be found above 
some letters; these identify some of the numbers. Here is the 
alphabetic notation that is being used: 
1 
2 
I 10 
20 
P 
r 3 A 30 T 300 
E 5 N 50 4) 500 
C 6 Z 60 X 600 
H l-I 
+or7h 900 
The Greek alphabet of 24 letters has been supplemented by three 
extra letters:C, from vau or digamma f, which is later called 
stigma and usually transcribed as$, a form not unlike, but not 
identical with, the end form of 9 in Porson's Greek types, (the 
font in normal, but not universal, use nowadays) [l]; Cj or Q, 
koppa, for 90; and rt\, san or ssade, later written n\ and called 
sampi, for 900 [2]. In addition the symbol L is used to repre- 
sent-$- (see lines 60 and 68). 
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The numbers in the text can now be easily identified and 
transcribed; here follows a complete list in which the minuscule 
letters of the editorial transcription of Plate 2 have been 
replaced by their capital equivalents, which more closely resemble 
the original script: 
LINE GREEK TRANSCRIPTION TRANSLATION 
551 I I-I’B’M’E’ (10) (3) (10)'(2)'(40)'(5)' 13& 
552 
56 
157 1 
IB’&i’ q’ (10) (2)'(5)'(30)'(90)' 
[il$ (10) (6) 
IBB’f’$ ‘M’E: ' (10) (2) (2)'(10)'(5)'(40)'(5)' 
16th 
128-t 
572 IAB’I’A’ (10) (1) (9)‘(10)‘(30)’ llts 
58 [KIC (20) (6) 26th 
6ol IBh (10) (2) C&)(30) 
1AI”I’A’ (10) (1) (3)'(10)'(30)' 
12& 
602 lli% 
621 5th 
622 
<c> (5) 
K (20) 20th 
63 IB (twice) (10) (2) 12 
64 Kz (20) (7) 27th 
65 IAB’c’q’ (10) (1) (2)‘(6)‘(90)’ ll%! 
661 
=2 
68 
[IIBI’A’M’E’ (10) (2) (10)'(30)'(40)'(5)' 1225 
c (6) 6th 
ItiI’A’C’ (10) (1) (3) (10)'(30)'(5)' 11-S 
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First consider the calendar dates: clear examples of these 
can be seen at lines 62, 64, and 66. They are distinguished by 
the superior horizontal bar; they pose no problems of transcrip- 
tion and translation; and the fragmentary digammas at the begin- 
ning of lines 56 and 58 can be identified with some confidence 
and fit with the expected dates. The omission of the 5th in line 
62 could be caus_ed by a scribal error known as haplography, in 
which the date C is confused with the same following letter c , 
and one is omitted. 
The remaining numbers represent integers and fractions. The 
"Egyptian" system is used for the fractions, in which p/q is 
expressed as l/n1 + l/n;! + l ** + l/nk, and the reciprocals are 
indicated by the oblique lines. For convenience, let us adopt 
a similar notation, and write l/n as n’. (Neugebauer uses i?, but 
this conflicts here with the notation used in the papyrus for 
dates.) For reasons that will soon become apparent, leave the 
examples 551, 552, 571, 65, and 68 for later consideration. We 
then have: 
Line Evaluation 
572 10 + 1 + 9' + 10' + 30' = 111° +ggo + 3 = 11% 
601 lO+ 2 +++30'=12& 
6O2 10 + 1 + 3' + 10' + 30' = 111° +3So + l = ll& 
63 10 + 2 = 12 
661 10 + 2 + 10' + 30' + 45' = 12g + gSo + 2 = 12& 
The last example shows how M'c ', transcribed as (40)'(5)' , is not 
to be considered as 40' + 5', which would be writtenE ‘MI: the 
digits of each denominator are always written in decreasing order. 
Also, the denominators themselves are always arranged in ascending 
order. 
The editors' apparatus, on the bottom line of the transcrip- 
tion in Plate 2, suggests corrections for the first and last lines: 
Line 551: For IrI'B'M'E:' read II’I’E’M’C’. 
The transcription is then (10)(3)(10)'(5)'(40)'(5)' , and 10 + 3 + 
15' + 45' = 13$5. In the absence of the text, we might be inclined 
to regard this mistake as natural and obvious, since the forms of 
the modern printed uppercase B and E are very close to each other; 
but the photograph shows that the written forms are quite distinct. 
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Line 68: For IALI’A’E:’ read IALI’A’c/‘; 
then 10 + 1 + 3 + 10 + 30 + 90 = 114' + ' to3 + ' = 11% l 
The remaining three examples seem puzzling at first, and two 
of them have troubled someone in antiquity as well since the 
smudged numbers on lines 57 and 65 are caused by corrections to 
the original papyrus. At 571 neither the original number (see 
the editors' apparatus) of IBB'C'M'C' = 10 + 2 + 2' + 5' + 45' = 
12e nor the almost illegible scribal correction of IBB’IE:‘M’C I = 
10 + 2 + 2' + 15' + 45' 
of 12$ 
= 12g appears to give the required result 
needed to make up a day of 24 hours. A similar situation 
occurs on line 65: the original letter is not legible, but the 
scribal c;;rection to IAB'C 'q' yields the sum 113, when the 
answer llm is required. Then the second number on the top line, 
552 I IB’E:‘h’c/’ , yields the sum 10:; instead of the required lo&. 
There is one common feature of all of these examples that 
should make us suspicious: the fractional part of each of them 
begins with B',which was then interpreted as + in the evaluations 
above; but a special symbol L for i occurs elsewhere on lines 611 
and 68. If a B' in the initial position of a fraction is inter- 
preted as -$-we then get a consistent answer for each of these 
examples: 
Line Evaluation 
552 10 +$+$+ & + .&= 1060 + l8 Zo" + l = 10% 
571 10 + 2 +++ h + & = 1230 +435+ 1 = 12g 
65 10+1+ f+ ++-+ll 60 + 15 + 1 = 3e1E 
90 45 
There are 16 instances in the papyrus of a symbol B' in the 
initial fractional place, 
result when interpreted 
a!d each of them gives the required 
as 3' it can be seen in Plate 1 that the 
underlying symbol is identical to the B which is used as a letter 
of the alphabet (e.g., on line 59) or the integer 2 (clear exam- 
ples occur on lines 57 and 60). The only instance of a B’ in 
another place occurs in the evident scribal error at 551 that was 
discussed earlier. The special interpretation of B' (or variants 
of this letter) as +has been well known to papyrologists and 
astronomers for a long time, but does not yet seem to have been 
noted in the popular histories of mathematics. The editors of P. 
Hib. i 27 saw no need to comment on the usage in 1906; it is 
discussed in the authoritative [Wilcken & Mitteis 1912, xlvi]; and 
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the arithmetical P. Michigan iii 144 to 146 ([Robbins 1923, 
19291, republished with P. Mich. iii 145 in [Winter et al. 1936, 
28-581; photographs of part of 146 in [Karpinski 19221) contain 
examples of special abbreviations of +, t, and -$-which are explic- 
itly described as not being unusual. Yet while the use of special 
symbols for h and -$ is noted in [Heath 1921, 41-441, who cites L 
and C' for+ and a Byzantine cursive @ for $, his account is sadly 
out of date and incomplete. The discussion in [Vogel 19361 is 
much more thorough and deals with the various notations for-&on 
page 423, but, as observed before, even this fails to cite P. Hib. 
i 27. 
Finally, how did the scribe arrive at the expressions of the 
fractional parts? One explanation is described succinctly as 
follows: 
P. Hib. i 27, which gives all the details, expresses 
the resulting lengths of daylight and night in terms 
of Egyptian unit fractions such that we can deduce 
from this text a table of multiplication for &(begin- 
ning 45', 30' + 90', 15', 15' + 45', 9', 10' + 30', 
etc.). A Babylonian text for this parameter would 
simply give the multiples of 0; 1, 20 [Neugebauer 1975, 
7061. 
Several Graeco-Egyptian examples of such tables of parts 
expressed as unit fractions have been found. For example, P. 
Mich. iii 146, a "pocket-size" roll (9.2 X 106.75 cm) from the 
second century A.D. is a collection of tables of parts from 7ths 
(fragmentary) up to 18ths (the scribe broke off after writing the 
heading ~vvE~I$I~EK~T~, 19ths), listing expressions in unit frac- 
tions for 1, 6000, 2, . . . . 9, 10, 20, . . . . 90, 100, 200, . . . , 
900, 1000, 2000, . . . . 9000, and 10,000 parts for the tables up to 
lOths, then 1, 6000, 2, 3, . . . , (n - l), and nths for 11 < n < 
18 (note that 6000 drachmas made 1 talent). Very similar-tables, 
in the same format, are contained in a wooden schoolbook from the 
late third century A.D. [Parsons 19701 (which lists 2nds to 12ths, 
excluding 7ths and llths, each with the full table to 10,000 parts, 
but no table contains the initial entry for 6000 parts). The 
Achm?m mathematical papyrus, P. Cairo G.H. 10758, is a Byzantine 
papyrus codex from the sixth century A.D. which lists-$rds, follow- 
ed by lists of nths for 3 < n < 20 in a format similar to P. Mich. 
iii 146 [Baillet 18921. SKortand fragmentary exerpts from tables 
occur in P. Mich. iii 145 (23rds and 49ths) and 147 (4ths), and many 
other examples of such tables are known. In addition, the Egyptian 
Rhind mathematical papyrus, copied around 1700 B.C., contains a 
similar table of 10ths and the well-known “2/n table." A detailed 
examination of these tables of parts, with photographs of some of 
the texts and transcriptions of their contents, can be found in 
HM 10 Hibeh Papyrus 355 
[Knorr 19821. Unit fractions were still being used by Leonardo of 
Pisa (Fibonacci) and other European writers in the thirteenth and 
fourteenth centuries A.D. [Vogel 19821. 
It is perhaps worth finishing with a table of the 51 exam- 
ples of fractional parts that occur in the papyrus, together with 
their locations. An asterisk denotes a scribal error corrected 
by the editors, anobelus (t) a partial editorial reconstruction 
(complete editorial reconstructions of the fractional parts are 
omitted), and a double obelus <+) a scribal correction of an error 
in the original manuscript. A complete list of all such errors, 
reconstructions, and corrections is given in a note at the end of 
the table. The existence of two different expansions of -$ is 
puzzling, and would seem to indicate that a single table such as 
Neugebauer proposed might not have been used for this case. Apart 
from this anomaly, the expansions used in the papyrus show some 
internal consistency in the sense that the expansions for parts 
1 to 14 correspond to the expansions for parts 31 to 44 with the 
addition of $; parts 1 to 7 and 16 to 22 also correspond in a 
similar way. In particular, the curious occurrence of 180' in 
the entry forg (for why is $ = 4' + 30' + 180", not 5' + 15'+ 
45'?) is corroborated by the entry for g = -$+ $$. The 60' in the 
entry for 8 provides a possible explanation: this implies the 
expansion -$-$ = 4' + 60', as in P. Cairo G.H. 10758, not 5' + 15' 
as in P. Mich. iii 146, and then a leading 4' in the expansions 
of the subsequent g entrains the term 180'. 
Notes 
*Editorial corrections occur at 551, 68, 752 (also see 
[Preisigkte 1922, 194]), 842, 89, 95, 1092, 1112, 123, and 152. 
tPartia1 editorial reconstructions occur at 571, 132, 1341, 
140, and 144. 
Drastic editorial reconstructions are omitted. 
+ Scribal corrections in the third (first?) hand occur at 
571 (illegible), 65, 95 (abandoned incomplete), and 158. 
NOTES 
1. There are examples of these printed letters on most lines of 
plate 2. Palaeographically, sigma and stigma are distinct, and 
their written forms on plate 1 are quite different from each other, 
with no distinction between the normal and end forms of sigma. 
2. For further details of these extra letters, see H. G. Liddell, 
R. Scott, and H. S. Jones, A Greek-English Lexicon, S.V. f (between 
E. and r),M ,g (both between IT and p), c, bfyappa, and K’o’lTlTCt. 
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Table of Parts of 45 
Part Expression Location 
1 45' 89* , 122, 123* 
2 30' + 90' 127 
3 15' 
4 15' + 45' 55;, 140 
-f , 204 
5 
6 
7 
8 
10' + 30' + 45' 
6' + 90' 
661, 95 *f 
841, 143 
9 
10 
5' 184 
11 
12 i 
9' + 10' + 30' 
5' + 30' + 90' 
572 
188 
13 4' + 30' + 180' 131 
14 
15 
16 f- 69, 1341 
17 
3' + 45' 
3' + 30' + 90' 1091 
18 
19 3' + 15' + 45' 751, 152* 
20 
21 
22 
3' + 10' + 30' 602, 195 
3' + 10' + 30' + 45' 157 
23 ++ 90’ 
HM 10 Hibeh Papyrus 
Table of Parts of 45--Continued 
357 
Part Expression Location 
24 
25 
26 
++ 30' 601, 196, 199 
+ + 30' + 45' 136 
f+ 15' + 90' 75;, 153 
27 
28 
29 
+ + 10' + 45' 109; 
-g+ 10' + 30' + 90' 68* t 1% 
30 
31 
32 -g- + 30' + 90' 132 t 
33 
34 ++ 15' + 45' 571t+, 189 
35 
36 111;, 185 
37 
38 
++ 10' + 30' 
$+ 10' + 30' + 45' 
++ 6' + 90' 
g, 144t 
65 + I 94 
39 
40 
41 
42 
43 
44 
-$- + 5' -t 30' + 90' 
-$+ 4' + 60' 
f+ 4' + 30' + 180' 
+ + 4' + 20' + 90' 
552 8 139, 180, 203 
1142 
128 
90, 124. 
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